The lifetime of G. biloba is very long, and its growth is relatively slow. However, 45 little is known about growth-related genes in this species. We combined mRNA 46 sequencing (RNA-Seq) with bulked segregant analysis (BSA) to fine map significant 47 agronomic trait genes by developing polymorphism molecular markers at the 48 transcriptome level. RNA-Seq data provides BSA with genotype information in RNA 49 Pool to screen out linked genes (low in false positives) after data analysis, and the 50 efficiency of development and verification of the linked polymorphism marker is 51 greatly improved. This combined approach (named BSR) has been applied to plant 52 transcriptome sequencing in sunflower, corn, wheat, and Arabidopsis thaliana. In this 53 study, transcriptome sequencing of high growth (GD) and low growth (BD) samples 54 of G. biloba half-sib families was performed. After assembling the clean reads, 601 55 differential expression genes were detected and 513 of them were assigned functional 56 annotations. Single nucleotide polymorphism (SNP) analysis identified SNPs 57 associated with 119 genes in the GD and BD groups; 58 of these genes were 58
Illumina HiSeq mRNA sequencing 140 After quality control of the RNA-Seq reads, we obtained 30 Gb of clean reads from 141 the GD and BD groups; the Q30 basic group ratios were more that 90% (Table 1) . 142 The clean reads were assembled using Trinity software (Grabherr et al.2011) , and a 143 total of 180402 single transcripts and 142492 unigenes are obtained. Of these, 77069 144 unigenes (27.11% of the total number) were 300-500 bp long, and 18.15% and 15.16% transcripts was 1514 bp and the N50 of the unigenes was 1081 bp, indicating that the 147 integrity of the assembly was reasonably high (Fig. 2) .
148 of pair-end reads in the clean data. Clean data: total number of bases in the clean data.
151
GC content: GC content of the clean reads. Percent ≥Q30: percentage of clean data 152 with a quality score greater than or equal to 30 (i.e., the probability that base is called 153 incorrectly is 1 in 1000).
154
The assembled unigenes were annotated using Clusters of Orthologous Groups (COG) 155 (Tatusov et al. 2000) , Eukaryotic Orthologous Groups (KOG) (Koonin et al. 2004) , 156 protein family (Pfam) (Finn et al.2013) , Gene Ontology (GO) (Ashburner et al.2000) , 157 Kyoto Encyclopedia of Genes and Genomes (KEGG) (Kanehisa et al.2004 the GD and BD groups shows that most of the points fell on the diagonal (Fig. 3A) , 180 indicating that the gene expression trends were similar in the two groups and the 181 repetition correlation was high. A volcano plot of the differential gene expression 182 between the BD and GD groups ( Fig. 3B ) shows that the number of genes with 183 significant −log FDR and FC values was more than the number of genes without and metabolism" (1, 0.59%), "Inorganic ion transport and metabolism" (2, 1.2%), and 214 "Chromatin structure and dynamics" (2, 1.2%). None of the DEGs were assigned to 215 "Nuclear structure", "Defense mechanisms", "Intracellular trafficking, secretion, and 216 vesicular transport", or "Nucleotide transport and metabolism".
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To explore the biological pathways in which the DEGs may be involved, we 218 performed a KEGG analysis ( Fig. 6 ). Many DEGs were assigned to the Spliceosome,
219
Protein processing in endoplasmic reticulum, RNA transport, and Ubiquitin-mediated 220 proteolysis pathways. Splicing factors Prp22, Sm, SF3a, Prp6, P68, S164, Snu66,
221
CDC5, and THOC are known to participate in mRNA splicing and genes encoding 222 them were among the up-regulated genes in the GD group compared with BD group.
223
The protein responsible for endoplasmic reticulum-associated degradation (ERAD) is 224 related to Hsp70 and sHSF, which were down-regulated in GD compared with BD.
225
Meanwhile, the genes encoding the ubiquitin-conjugating E2 enzyme (UBE20) and The unigene sequences were compared with the known sequences in three protein 240 sequence databases (Nr, SwissProt, and KEGG) and the protein-coding sequence 241 (CDS) information from the matched sequences was used to annotate the unigenes.
242
The CDSs were translated into amino acid sequences according to the standard codon 243 represented (Table S3 ). The 58 genes were annotated with seven KEGG pathways, were performed using the RNA-Seq data to detect growth-related genes and lay the 325 foundation for fine mapping of these genes in the G. biloba half-sib families.
326
In most woody plants, heterozygosity is strong and the genomes tend to be large and 327 complex; therefore, studies into the genetic background of these plants have been with the BD group; therefore, these are very likely related to high growth of G. biloba.
342
In addition, the DEGs and the gene associated with BSR technology were found to be 343 associated with spliceosome activity, spliceosome metabolism, photosynthetic carbon 344 sequestration, and endoplasmic reticulum protein processing and also to participate in 345 growth and metabolism of G. biloba. Unigene function annotation 386 The raw reads were cleaned by removing adapter sequences, reads containing ploy-N, 387 and low-quality sequences (Q <30). Clean reads were aligned to the reference genome 388 sequence using the program Tophat (Yang et al.2015; Rong et al.2015) . 389 The assembled unigene sequences were searched against the Nr, SwissProt, GO, COG, 
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Analysis of differential gene expression 408
Reads is compared with Unigene bank obtained by sequencing of each sample using 409 Bowtie software (Langmead et al.2009 ). The expression levels were estimated by where "cDNA Fragments" is the number of fragments of one transcript in the sample 420 (i.e., the number of double-end reads); "Mapped Reads Millions" is the number of 421 mapped reads (in this study it was 106); and "Transcript Length kb" is the length of 422 the transcript.
423
Differential expression analysis between the GD and BD groups was conducted using 
